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Epitome 

(57) [Abstract] 

[Technical problem] The freezer which can perform cost reduction and a miniaturization is 
offered using the actuation medium containing R32 refrigerant. 

[Means for Solution] The refrigerating capacity using the mixed refrigerant which contains R32 
refrigerant or R32 at least 70% of the weight or more can lose an accumulator and a receiver 
with a freezer 4kW or less to the refrigerant circuit which has a compressor 1 , an outdoor heat 
exchanger 3, the electric expansion valve 4, and indoor heat exchanger 5. 
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CLAIMS 



[Ciaim(s)] 

[Claim 1] The freezer characterized by being a freezer using the mixed refrigerant which 
contains R32 refrigerant or R32 at least 70% of the weight or more, and not having an 
accumulator in the above-mentioned refrigerant circuit in the refrigerant circuit where the 
compressor (1), the condenser (3), the reduced pressure means (4), and the evaporator (5) were 
connected annularly. 

[Claim 2] The freezer characterized by being a freezer using the mixed refrigerant which 
contains R32 refrigerant or R32 at least 70% of the weight or more, and not having a receiver in 
the above-mentioned refrigerant circuit in the refrigerant circuit where the compressor (1), the 
condenser (3), the reduced pressure means (4), and the evaporator (5) were connected annularly. 

[Claim 3] The freezer characterized by being a freezer using the mixed refrigerant which 
contains R32 refrigerant or R32 at least 70% of the weight or more, and not having an 
accumulator and a receiver in the above-mentioned refrigerant circuit in the refrigerant circuit 
where the compressor (1), the condenser (3), the reduced pressure means (4), and the 
evaporator (5) were connected annularly. 

[Claim 4] The freezer characterized by refrigerating capacity being 4kW or less in claim 1 thru/or 
the freezer of any one publication of three. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the freezer using the actuation medium 

containing R32 (chemical formula CH2F 2) refrigerant. 

[0002] 

[Description of the Prior Art] In the freezer of a heat pump method using a refrigerant, since 
ozone depletion potential and a HCFC system refrigerant with large GWP (global warming 
potential) were set as the object of fluorine regulation, the R410A (R32:R1 25=50:50) refrigerant 
is used as the alternative refrigerant as a high HFC system refrigerant of GWP which does not 
destroy an ozone layer. In the freezer using this R410A refrigerant, that from which COP 
(coefficient of performance) equivalent to R22 is obtained is produced commercially. However, 
while a refrigerant fill must be made [ many ], and cost costs dearly since the big accumulator 
and big receiver of the volume are required in order to acquire capacity sufficient in this R410A 
refrigerant since heat delivery capacity is low, in order to have to take arrangement of an 
accumulator and a receiver into consideration, there is a problem that a miniaturization is easily 
impossible. 

[0003] Then, the purpose of this invention is to offer the freezer which can perform cost 
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reduction and a miniaturi^J^ using the actuation medium containing^fe refrigerant. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the freezer of 
claim 1 is a freezer using the mixed refrigerant which contains R32 refrigerant or R32 at least 
70% of the weight or more in the refrigerant circuit where the compressor, the condenser, the 
reduced pressure means, and the evaporator were connected annularly, and is characterized by 
not having an accumulator in the above-mentioned refrigerant circuit. 

[0005] In the freezer using the mixed refrigerant which contains R32 refrigerant or R32 at least 
70% of the weight or more, high COP was obtained by the refrigerant fill with few R32 
refrigerants than an R410A refrigerant, and these people found out by experiment that the 
difference of the amount of optimal refrigerants at the time of air conditioning and the amount of 
optimal refrigerants at the time of heating is also still smaller. 

[0006] According to the freezer of above-mentioned claim 1, therefore, the mixed refrigerant 
which contains R32 refrigerant or R32 at least 70% of the weight or more While heat conveyance 
capacity is high compared with an R410A refrigerant and sufficient capacity is acquired by the 
small refrigerant fill Since the difference of the amount of optimal refrigerants at the time of air 
conditioning and the amount of optimal refrigerants at the time of heating is small compared with 
an R410A refrigerant, even if there is no accumulator itself by capacity adjustment of the whole 
system, such as heat exchanger capacity, the amount of refrigerants can be adjusted. This 
becomes possible to lose an accumulator and cost reduction and a miniaturization can be 
performed. [(An accumulator means the product side accumulator of the low voltage receiver 
mold for refrigerant adjustment instead of AKYUMU attached to a compressor here.) 0007] 
Moreover, the freezer of claim 2 is a freezer using the mixed refrigerant which contains R32 
refrigerant or R32 at least 70% of the weight or more in the refrigerant circuit where the 
compressor, the condenser, the reduced pressure means, and the evaporator were connected 
annularly, and is characterized by not having a receiver in the above-mentioned refrigerant 
circuit. 

[0008] According to the freezer of above-mentioned claim 2, the mixed refrigerant which 
contains R32 refrigerant or R32 at least 70% of the weight or more While heat conveyance 
capacity is high compared with an R410A refrigerant and sufficient capacity is acquired by the 
small refrigerant fill Since the difference of the amount of optimal refrigerants at the time of air 
conditioning and the amount of optimal refrigerants at the time of heating is small compared with 
an R410A refrigerant, even if there is no receiver itself by capacity adjustment of the whole 
system, such as heat-exchanger capacity, the amount of refrigerants can be adjusted. This 
becomes possible to lose a receiver and cost reduction and a miniaturization can be performed. 
[0009] Moreover, the freezer of claim 3 is a freezer using the mixed refrigerant which contains 
R32 refrigerant or R32 at least 70% of the weight or more in the refrigerant circuit where the 
compressor, the condenser, the reduced pressure means, and the evaporator were connected 
annularly, and is characterized by not having an accumulator and a receiver in the above- 
mentioned refrigerant circuit. 

[0010] According to the freezer of above-mentioned claim 3, the mixed refrigerant which 
contains R32 refrigerant or R32 at least 70% of the weight or more While heat conveyance 
capacity is high compared with an R410A refrigerant and sufficient capacity is acquired by the 
small refrigerant fill Since the difference of the amount of optimal refrigerants at the time of air 
conditioning and the amount of optimal refrigerants at the time of heating is small compared with 
an R410A refrigerant, even if there are not an accumulator and the receiver itself by capacity 
adjustment of the whole system, such as heat-exchanger capacity, the amount of refrigerants 
can be adjusted. This becomes possible to lose an accumulator and a receiver, and cost 
reduction and a miniaturization can be performed. 

[001 1] Moreover, the freezer of claim 4 is characterized by refrigerating capacity being 4kW or 
less in claim 1 thru/or any one freezer of 3. 

[0012] If refrigerating capacity is 4kW or less according to the freezer of above-mentioned claim 
4, an accumulator and a receiver (the modulator for accommodation of the air 
conditioning/heating in an air conditioner is also included) can be lost certainly. 
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[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains 
the freezer of this invention to a detail. 

[0014] Drawing 1 is the circuit diagram showing the outline configuration of the heat pump type 
air conditioner as a freezer of one gestalt of implementation of this invention. The 4 way 
change-over valve to which, as for 1, the compressor was connected to the discharge side of 
the above-mentioned compressor 1, and, as for 2, the end was connected, The outdoor heat 
exchanger by which, as for 3, the end was connected to the other end of the above-mentioned 4 
way change-over valve 2, the electric expansion valve by which, as for 4, the end was connected 
to the other end of the above-mentioned outdoor heat exchanger 3, and 5 are the indoor heat 
exchangers by which the end was connected to the other end of the above-mentioned electric 
expansion valve 4, and the other end was connected to the inlet side of a compressor 1 through 
the 4 way change-over valve 2. The temperature sensor 1 1 with which the above-mentioned air 
conditioner detects the discharge-tube temperature of a compressor 1, The temperature sensor 
12 which detects the coolant temperature of an outdoor heat exchanger 3, and the temperature 
sensor 13 which detects an OAT, The temperature sensor 14 which detects the coolant 
temperature of indoor heat exchanger 5, and the temperature sensor 15 which detects whenever 
[ room air temperature ] f It has the temperature sensor 16 which detects the coolant 
temperature by the side of intake of the above-mentioned compressor 1, and the control unit 7 
which controls a compressor 1 and electric expansion valve 4 grade in response to the signal 
from the above-mentioned temperature sensors 11-16. Moreover, while arranging the closing 
valve 21 between the above-mentioned electric expansion valve 4 and indoor heat exchanger 5, 
the closing valve 24 is arranged between indoor heat exchanger 5 and the 4 way change-over 
valve 2. 

[0015] While constituting an outdoor unit 10 from the above-mentioned compressor 1, the 4 way 
change-over valve 2, an outdoor heat exchanger 3, the electric expansion valve 4, a control unit 
7, the closing valve 21, the closing valve 24, temperature sensors 11-13, a temperature sensor 
16, and an outdoor fan (not shown), the indoor unit 20 consists of indoor heat exchanger 5, a 
temperature sensor 14, a temperature sensor 15, and an indoor fan (not shown). 
[0016] In the air conditioner of the above-mentioned configuration, the actuation medium which 
consists of R32 refrigerant and refrigerating machine oil is used. And if the 4 way change-over 
valve 2 is switched to the change location of a continuous line and a compressor 1 is started at 
the time of air conditioning operation, the high-pressure refrigerant breathed out from the 
compressor 1 will go into an outdoor heat exchanger 3 through the 4 way change-over valve 2. 
And after the refrigerant condensed by the above-mentioned outdoor heat exchanger 3 is 
decompressed by the electric expansion valve 4, it goes into indoor heat exchanger 5 through 
interunit piping 22. The refrigerant which evaporated in the above-mentioned indoor heat 
exchanger 5 returns to the inlet side of a compressor 1 through interunit piping 23 and the 4 way 
change-over valve 2. In this way, the actuation medium containing R32 refrigerant circulates 
through the refrigerant circuit which consisted of the above-mentioned compressor 1, an 
outdoor heat exchanger 3, an electric expansion valve 4, and indoor heat exchanger 5, and a 
refrigerating cycle is performed. And the interior of a room is air-conditioned by circulating 
indoor air through indoor heat exchanger 5 by the indoor fan (not shown). 

[0017] These people investigated COP to a refrigerant fill by experiment about R410A and R32 
refrigerant. This experiment was conducted on the air conditioning standard conditions and 
heating standard conditions based on JISC9612. Drawin g 2 shows the result of the experiment, 
in drawing 2 , an axis of abscissa is a refrigerant fill and an axis of ordinate is a COP ratio (ratio 
of COP of R32 to COP of R410A). As shown in drawin g 2 , the amounts of optimal refrigerants 
from which it is at the air conditioning and heating time, and COP serves as max in an R410A 
refrigerant differ, and there are few refrigerant fills at the time of heating. On the other hand, in 
R32 refrigerant, the amounts of optimal refrigerants from which it is at the air conditioning and 
heating time, and COP serves as max differed, while there were few refrigerant fills at the time 
of heating, there were few any amounts of optimal refrigerants than an R410A refrigerant, and 
COP became high. Furthermore, R32 refrigerant was understood that the difference of the 
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amount of optimal refrigeltj^ froin which it is at the air conditioning ^^heating time, and COP 
serves as max is smaller than an R410A refrigerant. 

[0018] Moreover, in R410A, R22, and R32 refrigerant, the experiment investigated the minimum 
volume required for the accumulator and receiver to refrigerating capacity of an air conditioner. 
Since the required refrigerant fill decreased so that refrigerating capacity became small as a 
result of the experiment, as shown in drawing 3 , although, as for the volume of an accumulator 
and a receiver, all of R410A, R22, and R32 refrigerant became small, as for the volume of an 
accumulator and a receiver, R32 refrigerant became small rather than R410A and R22 
refrigerant. And refrigerating capacity is needed in the air conditioner using R32 refrigerant, an 
accumulator and a receiver are usually needed for the air conditioner of smallness - a medium 
size in 4kW or more so that clearly from drawin g 3 , but by capacity adjustment of the whole 
system, such as heat-exchanger capacity, even if it does not have an accumulator and the 
receiver itself, the amount adjustment of refrigerants may be enabled. That is, an air conditioner 
can be made the configuration of an accumulator and receiver loess as much as possible. 
[0019] Therefore, according to the above-mentioned air conditioner, it becomes possible using 
R32 refrigerant to lose an accumulator and a receiver, and cost reduction and a miniaturization 
can plan. 

[0020] Moreover, if refrigerating capacity is 4kW or less, an accumulator and a receiver can be 
lost certainly. 

[0021] With the gestalt of the above-mentioned implementation, although the air conditioner was 
explained as a freezer, this invention may be applied to other freezers. 

[0022] Moreover, although the gestalt of the above-mentioned implementation explained the air 
conditioner which used R32 refrigerant as a freezer, the mixed refrigerant which contains not 
only this but R32 at least 70% of the weight or more is sufficient as the refrigerant used for a 
freezer. For example, it is the mixed refrigerant of R32 refrigerant and C02, and 70 % of the 
weight or more and 90% of the weight or less of a mixed refrigerant is [ R32 refrigerant may also 
stop 70 % of the weight or more and 90% of the weight or less of a mixed refrigerant to C02, 
and / it may be the mixed refrigerant of R32 refrigerant and R22 refrigerant, and ] sufficient as 
R32 refrigerant to R22 refrigerant. 
[0023] 

[Effect of the Invention] As mentioned above, by using the mixed refrigerant with which heat 
conveyance capacity contains R32 [ high ] refrigerant or R32 at least 70% of the weight or more 
according to the freezer of this invention so that clearly Since there are few differences of the 
amount of optimal refrigerants at the time of air conditioning and the amount of optimal 
refrigerants at the time of heating compared with an R410A refrigerant while sufficient capacity 
is acquired by the small refrigerant fill compared with an R410A refrigerant, an accumulator and a 
receiver can be lost and cost reduction and a miniaturization can be attained. Moreover, since a 
refrigerant fill can be reduced and the value of direct global warming can also be reduced, there 
is a merit which can offer easily the freezer in which the earth environment correspondence by 
the reduction in GWP and energy saving of R32 is possible. 

[0024] Moreover, when refrigerating capacity makes it 4kW or less, an accumulator and a 
receiver can be lost certainly. 
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3. In the drawings, any wo^HIre not translated 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Drawin g 1 is the circuit diagram showing the outline configuration of the air 
conditioner as a freezer of one gestalt of implementation of this invention. 
[ Drawin g 2] Drawin g 2 is drawing showing COP to the refrigerant fill at the time of the air 
conditioning about an R410A refrigerant and R32 refrigerant, and heating. 

[Drawin g 3] Drawin g 3 is drawing showing the volume of an accumulator and a receiver to the 
refrigerating capacity of R410A and R22 refrigerant and R32 refrigerant. 
[Description of Notations] 

1 [ — An electric expansion valve, 5 / — An outdoor heat exchanger, 7 / — A control unit, 10 / 

— An outdoor unit, 20 / — Indoor unit. ] — A compressor, 2 — A 4 way change-over valve, 3 - 

- An outdoor heat exchanger, 4 
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DRAWINGS 



[ Drawin g 1] 
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[ Drawin g 2] 
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A»JUE<fe0 fc/h3C»C<fcjW»»-?fc. 
[0018] J/c, R4 1 0 A ,R2 2*J<tOT3 2f£ 

jgcc fee > r 3^ssfQ«<D«*aifiB;fr ct>tf -r sn^-Ai/ 

3 sK**>^*ai«3M>a<fts©r, r 

4 1 0 A ,R2 2*J<fcO r R3 2 ?£i&CDt,>-f ftfeT* 
AU-^toJ:(yuv-^OSai»/bS<&S*s, R4 1 
0 A ,R2 2?%!8<j:HR3 2M^7 + a-'AU 

3^69B6^«cJ:^K: % R 3 2 »K«ffllr^$Mmff 

[0019] u/c^^r, ±iB^mPifQ«K:cfcntf. R 

[0 0 2 0 ] »8Mfi*3W4 kWWTr^n^ 51 

40 ^^> 0 

[0021] ±iB^com^r«, Mgliut^a 

[0 02 2] S/c. ±BS|jfc©}B«^tt. ^WSBt 0 
tR 3 2»JK*fflCifc^Wn««:oi»T«l8Ufc*s, 

ftm&micm^htizftMtectiiicmbT. R3 2^ 

R3 2feIiCO J i©^I-C$)^t < co z cc 
*tUTR 3 2i^^7 0HKaJ*o9 0M%«T 
50 <Z»£»«r4J:U R3 2M4R2 2?fe«l<bCDS^ 



(4) 



2001-183020 



ftftrc&oT, R2 2»J®K:2tUTR 3 2titm&7 01 * 
i%«±^o9 01i°/oHT©jg^Itij:^ o 
[0 0 2 3] 

8raSBCC<tti«. J»«iiSffi**«iStiR3 2ft«*/c«R 
3 2 £4>fc < i 4> 7 0 M%«±£fr »&»i«S:flK > 4 

c^cc^r, R4 1 o Aftmiclt^x&rji^tiite&zm 

Sr+^&ffi**s»6*i4i*CC. R4 10A^« 

CDf®&{S«r££fctf>. R3 2©fiGWP<fcfcJ:a f tx 
[0 0 2 4] S/c, ^Wffi^*S4 kWWTCc-T^CiCC* 



[si] a us c <D^m<omM<D—Bm<oi%mskSi t 

[0 2 ] 02«R4 1 0 Afr$l<tR3 2#ifl&COl>r 
[S3 ] 0 3**R4 1 0A,R22MiR3 2#<& 

l-ffl»SL 2-HKWMWP. 3 -SWimM. 4- 

umbsr^ 5 7 10- 
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